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ABSTRACT : PROBLEM TO BE SOLVED: To provide a compound light-emitting element of a 

constitution, wherein the layer thickness of a resin containing a fluorescent material, for 
making a wavelength conversion of light from the main light-extraction surface of a 
fliprchip light- emitting element into a wavelength conversion of white light is optimized and 
the pure white light is obtained, and to provide a light-emitting device and the 
manufacturing method of the device. 

SOLUTION: A flip-chip light-emitting element 1 conductively mounted on a submount 
element 2 is provided, the periphery of the element 1 is covered with a first resin 16 
containing a fluorescent material for making a wavelength conversion of light from this 
element 1 using the element 2 as a saucer, either of the main light- extraction surface of 
the upper surface of a transparent substrate 1a of the element 1 and the shell surface (top 
panel) of the resin 16 or both of the main light-extraction- surface and the shell surface 
(top panel) is or are provided in parallel to the rear electrode formation surface of the 
element 2, the film thickness of the resin 16 on the main light-extraction surface is 
uniformly formed, and light from the entire main light-extraction surface of the element 1 is 
evenly made a wavelength conversion to enable an emission having not a color shading. 



COPYRIGHT: (C)2001,JPO 



BNSDOCID: <JP 2001015817A_AJ_> 



CHDB*Bftff* UP) 0» & W # » ^ *R (A) OlMHHBWWWt 

4^582001 — 15817 

(P2001-15817A) 

(43)&R3 B ¥J£13¥ 1 ft 19 B (2001. 1. 19) 



(so intci. 7 mmn pi ?-n-r(##) 

H0 1L 33/00 H0 1L 33/00 N 5F041 

C 5F07 3 

HOIS 5/022 HOIS 5/022 



* mimam-i o l as i6 H) 





HSS2000- 106037C P2000- 106037) 


(7D as A 


000005843 












(22)mmB 


5pj£l2^4E 7 B (2000.4.7) 




*RIIWS«WW1#1* 








#± mm 




(31)«5tetfc£3S## 


ffflPFll- 117643 






(32)B5feB 


¥J£H*P4 8268(1999.4.26) 








(33>«ifc«£3SB 


B* (JP) 


(72>»«S 


mm 
























C74)««A 


100097445 










mm km 















(54) «^wt^twi^RrPto«atstt 



(57) [9Bft] 

[sub 3 ^ u Tf- •/ rfflo»3iaB^)*3CR o as L 

B§ l 6 tHv\ 1 cnmmWIS. l ac7)±®oi7t 

KOaJtiSfclll^Bil 6^115® (^H) t<T>— # 

k LT . ±ft& 0 ffi LffiWiWi 1 wffifll 1 6 OSIIS* 




BNSDOCID: <JP 200101 58l7A_l_» 



■ril2r3E^KDtil Lffifc-f & > i: tie. TiC^nSf 

i ■& x zm 2 0mia}m& tKtteMizmww&zn-h . 

t i tz . ItilSSS l *j «fc WIS 2 o*f o %--K<nn. 

HUlBm 1 «ffl»** . m§£+r-?v> h %tt%im t I 
WEB3fc#¥tf>±3iaX 9 ttJLffi ( 3frtj®1*S^<7)^H ) 

0-9 oirswHAtMru^; t -ra 
[ tmm s ] it $zm 2 t~i st^^^f^ cas i» » 

1 m^m. 4 ] mum 2 tssttoa^^*^ t *j t > 

[If*JI5 3 Ifi*lll, 2. 3 4fcM:4CSetttf>ate- 



( 2 ) |$ 2 0 0 1 - ] 5 S 1 7 ( P 2 0 0 1 - 1 W, 

msmi. 2. 3tt:\±4£xxpm& 

a N^fL^W^f*)l.h G a N^fb^tW 

4- o . mxtfmmttm ttch&o izmts. $ s 
i <r>mm=?r:h h z t * mm ft&M Sftm? o 

LTS K L » IWB«^fBt*^S -Sf tfWffi 'J - F 7 
[ It*«S ] |f*3S 7 tieS4C0^3t^®iOSI3t^&T 

HulB^Bi:*? t Hulfi-f 7""7 »7 >' h 3&=Pv>1ii$YthWBeSSi 

*-laIE^t^*S3 i a izmft-t&XJ&t Zffitfzft 

l It** 9 ] IS** S tcf E«tO^^BiOM3t*ft<c 

BylS^Tld*^-^ p TOB&t^ n tt& 4 te»4 buIB^7'-v" 1 7 y 
h m^rcoWS 1 ^nM2Stt^]R 2 <Wl*TOS±fc:lfrKv 

'7xy\-«HlOluiE^7'V7>' b»^^Tta# . fjfE 

®S.l/pl:ffi*:miE^7'V7 > hS^oMrSj-r 1 o 

n^mmsafm 2 coni[tnsm±izim^rt>it z 1 , mie 

^±^B?iISSfe7lc*^*rliIy c E'ri.i: fc^tc. 

sras-iuiE-?^ ^ d^*>'7*^^- ixm%mi / zmm'thx 

St. 

|?ilE7X./\-^o-^7' - v7>' l-^rSttat LT. 

huieis 1 offlii^mefiJiaRT Sraa i a cunEUWE 

huiess 1 ommx'-m. § ^wejbmssr^ t mtE-^yv 
•7 h ^?^o^s-^?Btlg7•* ^ ^lS § fi L^itriE X.' \- *• 
j-vy&mzftmth-TMk. 

y <j > hsmmmmo^y h mzmi-*rw? > hm 



BNSDOCID: <JP 2OO1015817A_L> 



( 3 ) B82 001-15817 ( P 2 0 0 1 - 1 09f A ) 



u _ j.- 7 u ._ ax«7" 'j >■ vw&smmn y - ksp^*- 

ft, 

[f*#js i o ] m^msi--imemyc%imnmm.-jT& 

HuiE-*f?"v<7 >- hS^eoRBlSffM® kWr^ 

[fi^Jl 1 1 ] K^JI 1 0 tcffii£f.)%3t^H^K5t^' 

iwIBIBfclR^ n p m&± . 4 ? xv 

@.^)mil£^7 f ^^ > hSH^S? 1 tf>*ti*HBB53ttf SS 2 CO 
ttiajmiLU-Buie^M 7o'^r!: LTA* -y K^yr 
srffM-T&XHk . 

SBOS pfliffi^mria-f >- hgpH^Mft-^&il 1 <r> 

MarmTlE'M ? ny\vT£:frl.T^«Wt=ig8H-&X 
gk. 

ffis^ x> s-ytmwy-? > i- 3s^±i-f£ife $ tifcm 
k. 

-f-sxisk, 

IBSff l ^IWObu lE^ftBS 0 ffl Lffi_kf)?M5E ( Jim > 

^s±'H;W^^xgk, 

fjte^ i oisBiT'^^ix^mrfasBfes^kOTfe^ 

^-•yT#{itc^fiJ-r?»XSk . ^vrfcSiifcllliaBA 

Sjt*^ 5- y - h 7 i/-Axiir y >- f sssaeR^v 

H5£^--S»Xgk. 

Huie-9-7'^">>' f «^#>-x 1- < -y Hfliv&me 
y _ F y ]s-A,xi&y° y y f ffi»*ig#?> y - FSia* 

VA ^-XHm-thJMt * fit Ltz3ffigiW.<F>Wk-% 

i mrnm 1 2 1 ii*n 1 1 ^teat^^ii^sit*- 
active. 



imsm 1 3 ] fii^iB 9 . iu/:iii2 niemf.)^ 

foie-?-<f 7 QM'^rti . iillt i 0 ffM Si-tS •- k 
* «S k^- * SB\3§^:»*i£ 

[0001] 

ft*: flfe^fttc^-t 4 (ifBtiftft*-^ 

[0002] 

Vgayfiv x<r>^iMMiz^0MM. "tWtfi L • , ^U- > 
<0563t*«fe*fc:3aR Lfv: t m> , G a A s ^#^[-^16 

G a N^-fb-&%^f*^«^ ( JilT . G a N • LED 

LED5>-r3&aRftft:$nTv^. 012 (a) , 
(b) Ji. a-feLED^V^'^ffl^ilT^SGaN • 
LED Sr^ffii . C-CS^iTHI2T-$>2). 1113 
t±. ^rrfb^^Tt >&©!*<?>H-feLE D 9 yr^BTffiH 
"CSiS. CI COG a N • LEDtfbOli. t7r^ri 
«6 1C)±M(C. GaNAvy77l6 2>. nlGaN 
g63k. nlAl GaNiI64k, I nGaNWSQ 
Wf6 5iplAl GaNJf6 6k, plGaN|67 

ttfmizmmztifcS.ttwimttLx ^* . nic 

aN|6 3«il!i Te^k±KSPk*^^4fe B S« 
l^fi£ 0 , TS»(^*itt* nIG a NJH 6 3 tf) 
±ffl±(C{± . T i k A u J; 0 Kc h n «fl| 6 8 
T^S, 4fc, IgSt^lt^nlGaNieS^I 
(C, Jta»nlA!GaNJ|6 4 3:, I nGaNOSQ 
WJ165k. pIA 1 GaNJib 6 k , pSGaNlb 
7 timiZWMZtlX^h. *:IX. piGaN167 

cr>±mzi± , NitAui^s usafcBtfflfMfiHraai 

6 9 £%M § fi. . HC^ICp ttffi 7 0 § il 
-Ct>4» GaN • LEDff6 0^)±Ili. i&vf 
< V7'n-,, H«aM)-fc»v^"C, «KIR7 1 T'^-y<-n 
-hSitTl'*** uWG a N • LEDI^6 0(i*e^1± 

-rLt, :«GaN • LEDIfbOli. tm 
&<7ymm\ 8 1 rrff LT y -F71/-AS0 a^w^ 



: <JP 2001 01 581 7A l_> 



^A\"-y )HZi? j XtfyVZilX^ ^* G a N • LED* 
rb 0tf)ri«Si6 SliAu7^^-8 2 as-frLT 'J — 
/.8 0aC«§tSft.. p€®7 0!iAu7-(t 
-S 2 b Sr;/r LT 'J - H 7 8 0 b Wgi^iiT V> 
& , <t LT . ftO** 7 78 0 c rtgpfcti. % ] f)fSflg 
S 3* - '5C«$i-LGaN • LE -Dm? 6 0 ^rS-oTiS 0 , 
JHl<0llHB8 3t:ti, GaN • LED3?H^6 0tf>?Bftg 

Lt. GaN • L E D*?-6 0 £if tfc LT t > & V 
- H 71/-A80a, 8 0b tfWfc^flT&'itftttWJS 2 

^flg ( ~>mm ) s 5 t^-A- h $ixT . e feL 

E D 7 > 7°#*»]j!£ $ ilT . 
[0003] 4fc, fifeif- v 7"LE D ( H^-fr-T ) 

, R8t;7 -v Tcofvh K> lz&fa<r>$s<7)tp(?)-?*7 y hgp 
CGaN-LED SI^P 6 0 L . gf*<7)§§*:3? 1 <?:> 

[0004] r^afeLED? > TXii Qfef - -v 7°LE 

D^afe{=^Bt-r^jgs(i. ytmi* <■/ rs o c <-sf* 

<0««0l*l«t:^S«$ilfclBl<0fflli8 3+tC. GaN • 

4 J: 0 . 1 <06lfli 

5 3^^SL^3ti: . &*tt«8 4T*«fe£3aa$*L 

[0005] 

[*WJ*««ftLJ: 3 k^taW] L-*»L3r#&. HI 3 
fcjjrT «fc o L E D 7 yr^fifit •/ 7LEDIJ. 

[ 0 0 0 6 ] m 1 tc. 4 LfcSS 1 tf>« 

BtS 3 £ . 3tRi!f^ yy"8 0 c^gfltfDSflaiCfcJas 
-fr&ClkfcJ: 0, GaN • LEDtf6 0 ££C0S£ 1 CO 

mm s 3 -dsn-*- z> t \, > -3 m it z t ~> x ^ h n*>tz* 

WM* 77 8 0 c ^ft^SWfc^^rfHlCtijiJET' 
[0007] H2tC. ^OJ^&^ttovTSOc^ 

i oims s $5tJa-t^*i£Tii. fSBi 

[ 0 0 0 8 ] ^3 (C. HUfESfeL E D y yT^Btt -y 
TXEDiCfiEffl^ftT^&GaN • LEDIfbOll 
G a N^tfiLE D 7>-7 c £fiffl$ilT ^&3Tf k I§1 t 

^aBi^sH lt , mmmzimizm^ >k^a 

mUZ. ;£7)a6LED7y7i:il^ft-y 
fc. mijmX'toJ:^ 3 0 V<n»«ET18«$;h.& , 



( 4 ) BH2 001-158] 7 ( P 2 0 0 1 - 1 1A ) 

W,i.. ffl^'O^'ffca-W^N?* ( G a P-^G a A 1 A s 
4- fc' ) xm$L*t\Z> L E D^h Jttt LT#«(Oj>§5: 

o ^^aa^M^^t- l e d ? yrzm o m h , w 

§C<7)G a N • LEDffb Otf~f <'(Cfi$*$ixT L 4 5 

[0009] tSSEBBBW-5 1 t SS3^Sljffl{i. tX 
t*»HB*tCj:oT. #i¥0 9- 1 92 1 3 5#i>^g 
tUlLfc. *f6BBT'(i. :^2^ll$rfi?^-tl,^^(.c 
$ ixst t <7)X$) 0 . -c c?) g H^i . 3tRSt * 7 OJ 5>B# 

<o»w^r*f t:iS8*> o 4- < , irtr l !t» 1 

Bh^'G a N ■ LED^^^Hl=tffiM^I|gi:'5r?»1«jtT 
* 0 - B-feWfeS^JfP// pTfigT-' \' =7 V * h /h § < 

[0010] 

^^L/c*^^«^i&^ig^^ra-r§#g{i, sfcjgji 
mm&m&m%z±Mizit!\ii-x z\ti££.%M o m tm 

izm 1 £ i V|g 2 OWlWSffi k KM^B](cKa«ffi*^ 

, mism i&£xfm2 emftnmu ztiztimz nt 

S&t^plBfit^^ ^ o/^7t^T LTSiKf ^-LTV> 
SttiC, liriBSI l i trig 2 ott d *>-^r 

Hul£KHmii£c^iLTw^-»f7'v 1 7>'h«^k , MIB 

«rtr2:-fr* L^m 1 f5ffl)» k * 4, boIB^ 
l^WBg* 1 , BirlB->f7"^">^f^^gttILkLT. 15 

i5-9-7*v7 y hm?0>±izmm*titzmB%ycm=?*:m 
o i o izm^tLX^&m&ftftm'f-izti^x. mm 
tm^aumi o as t m < ^t^tta^^® > tco 

TS>I», 

[0011] ^Btfg^i3feJR0tt5LB 

( 3e®stts^«7)7cffi ) ±«03be«»itS"fr^r 1 o 
ommwMmsmim^miz l , 

(± . f65lcS^±7tSZ 0 £B tffi k ^^-)±«H 1 <758MI?) 
JWPffif^® k^^SJPffitcT^fic^riUf . % 1 co®Bgo 



BNSDOCID: <JP 2001015817A_I_ > 



(5) BI2 001-15817 ( P 2 0 0 1 - 1 I A ) 



[0012] *yl B J?>«fri*tc|il^&^K{±. 

b w^<n% i raifl-m&.tfs? 2 c.>*tf6}€&±{-v -i 7 

a.'<yy^WM-thxmt , H?f£fBt*^ k Byfe^T'^ 
gjflffi k IT . IHE* 1 WtBKSrfTE^^SrlB 3 i 

s .1 k tc j; 0 . &t:mi commcm^mmizx 70- > 
m^mmw^mwizmift^Tnzxffl. 0 aj us 

( 3fc3SiftttS«tf>^® ) k £ ?.)ffii±fc:&:flj $ ilfe BfllB^ 

{j&'¥fffc^ck#^T-£i>. 

>. zcDtizwRZixtzme.&icommwmw 

coxme^® k ¥fif (--r s tztbcommxn t * jttn 

[00 13] 

i^m^mm^mmi mxmiizm&nmiii. 
&mfccr>±iz n m*m#mmfipM¥m#m 1 . 
mi^aS^&mwi^±mizmnx zti&zxM 0 tts l® 

fc-*-* k k tC. "RSCti n w.*m&mRV P 

k. mi¥&ifcft%M=?-z:1£$LL. Ztibtt\Sl~?hW±. 
lzmi&£ IfM 2 «o*f flUffi t & & 

WIE3S1 fe«ttf*2 w*fi»rtESli**t-fii15ffin« 
fiES.tX P *SMI,Z~? 4 9 u> tyr&ir LX&M&-& LT U 

htb titz. mum 1 a x xsm 2 nttftm&w e> *>—:&• 

mi eJESHSCUBE LXV^^r^yY m=F k . 

mn^tm Ltzf& 1 osjis t £ k 1 1 tz . mies 

1 OffiBt^'s 1ul£-f h^Sr^+JDLk LT . 15 

'3 J: o (cSRKSivtV •»&1g-&»3t3R : ?t*iV»T . fulfil 
*i?w±*K OtBLffi ( ftifiattaasuOTS ) 
BS±K:SFfli$:h.fc«ri5SI 1 ^fflBl^hfR® ( 5cS ) <^ 
■m*— ^"4 fcttK^3&«gttil k & 6 mile-* 7 v y h 

&m&%ftm=?x'$>2>. 

[0014] Ztilz* 0 , BfecofeKJi. JB(at^«± 

GLtzm i «iMii<oJi^^# < im?z><»x\ 

k* : Bw»^&-<:'J>-i )< . -I-LT. -el^'^-y^ft^k 



[0015] 11*11 2 tCieife^H^U. 16*31 1 CiEtt 
O^I§(Cf)feMM%W2r 5 0 — 9 011?6«l^t'M 
[001 6 ] ZixizX 0 . efe^effi^JI-t^-SV} 

mmmo-km&timmtz ix& tti> c x ? y - yen 

[0017] tmm 3 tciStt^BBti , M*JB 2 tcifigt 

c7)is-&^Tt«^F ti*s ^t , mss&t&w&m. otuL 
ra±^Mie^ 1 nfflfficvm*- 1 tet . 2 0 m 

1 1 QumWSmX'fo&Z t*:Wmb-tZ>M&% 

tm^x-hh, 

[ 0 0 1 S ] ZtllZ* K) . fifeWfiKSr^St&fBt* 
0 tiJ L®±^ 1 w«IB«)lJ*3&<MHtSii 
Skl'-jffffl* ! $)S„ 

[0019] lf*Jf 4 tzEttWJftWi, ff*iS2(;IS® 
<nW*h ti>\ 2 0 ju m S t g 1 1 0 ^ rn COKHT'S> & 

£ k k -T S t^MS^tfc & . 
[0020] ZixlcX 0 . %^^«±7tJR 9 ft LB 
(5cffi) ±co*T'(±^r<. -e^nS^-fr^f^RTO 

[0021] wmm 5 t;iea^»"wti . mm 1,2, 

3 4 Ttti 4 (^lEife^^^^Hfe i ^T , 1ulS%7t« 
? ii . k f£gt£_Bc#M $ f Lfc GaN^ 

■fb£4lj¥&ttJ| k $r*"r G a N ^tl^^*^* 
■?T'ib 0 . BU!£^7'V ^ > h SB^ J± . — ^WffifiC n 

p S^WHsil k -5- ixtc;t- 5 -y ^ ^gg-f h W, 2 aM 
I*Itttt2r^kLfcfl5S^S i ^- h'TASCk 2:« 
«k"**«-£$6JBBTT'&* . 
[0022] CiXtC «fc 1 GaN-LE D«^r<7.)TISC§ 
k LTtfOS i YmFrliK ^tW&*?l 4)V9- 

tymZ&tff&10>mfli0)&rtM.b%Z>tztblz. %MM1] 
•yy^&W<Dt!s^^Azm^ :! k< . GaN • LEDff 
*H '3 J: 4tH 1 iOffllHSrfSFfrcS &«3fit=4"4 k k t 
(C. jtSififi«t7r^Tl^inf:GaN LED 
^^A^ffmmtc^^ m=rXh ^> -f . Iffim 

#ffl* ; $>&. 4?t. wm.ns iy-ix-vm^rb-thz 

k tc j: 0 . ^Btm^ k wttRWifeK* tr d k ?h35SC 
«k^€mffy^^*fif '3 SMffc *r^-TS C k*^k 
tthby'^jitmtffoh* 

[0023] |g*Ji 6 CiSBi^ffeBBtl . Il*« 1.2. 



BNSDOC1D: <JP 200101 5817 A__L> 



( 6 ) il2 0 0 1 - 1 5 S ] 7 ( P 2 0 0 1 - ] $4A ) 



-ft^Hj^** t Sr 1-1-1. G a N^£ft¥9flcft£X 

[0025] HHP* 7 (CiSiiOfgBJii:. mm 1 & h 6 
tcEtt<?MJte«jfcJIH t £ffl t --. T , 'J - 

ifiy? A vyn~, Fmffit *>m 'J - b" t £ «7-f -V-rtf- 
L T&gg L , BUlB^IBE^ *-#tfHMie 'J - K 7 u— 
^.>7fc^Xt±7° 'J >- hffi»SS<?)±ffiS:3B®att^as 
2 ^tt«rcfj± Lfc .1 £ -t 4 ffe^at* a . 

[0026] ZtUZl *) , ^|t^ w 7^B#:i7)f|^)WSl 

[0027] mxmatzmmemmi. §mm7iz§m 
om^m^mm-^mxh ~> x . mrf aiBta^ ^> n 

mRum 2 c7)*f mmm±i,z v ^ ? nv ■< > TZBtftt &x 

ssia £ wis-? w ? oy n > t ix "mfmizmm-z 

ffittmmmwwmtimx'foz, . 

[0028] ZtciZi D . ^d/n> 7"SrffiV ^>7 

T£> o . * 7t& l ^ffiBtoM^Xffit x ? y - > -gigoft 
Srffli- b t^imxh^tzib. »PffiT'i)^t7v7 

LM ( 7fr§3&14Kt£<7:>?cS ) t -i o®± izm^ § 15 

•I) „ 

[0029] nt&m9tz&tt<7)&8i& % imm.siz§m 
<7)¥t%3m<v8mj7mz& ^x . mi a%3t«^Fo P 

«av»2^«ifti«ffijifc:iirgE , 7-f ^ Qyc>-7-i: txx 

9 ••/ Ky^ rSr^-r^X^t . ^xy\-««tf5inw 
7--e-7 >- 1- TC«* . HuIS^Tt*^ r fl^^fiicB 



|6)®Bi±{c{iiM^ii-*L . luiav^^oy<>'r*-^«4 

mm?-??* btttunmb ix. mmmi nmm 
imimytm^mo £ oizwmLWittixmk . hu 

IBM 1 ^EBT«ISii^1irie«3i53R?4: HBE^v^ 
> 1- SB^^a^SJlSB^FjWBrtE S i-LT".: huIB^ xy * f- 

•y rm^^fij-r^xmfc . f- v r-ftsiutKnEa-^w 
mt txnt, miia^ *j > h s^>^> -f < >- yy s- 
[ooso] dixtcj: o . »tjit Lxwywy h 

iffilgCfc^T , »7xy\— s^mz' 1 :-? — - > ^nffg^r 

s > i > o ftmffb & , is^ii i o <,zim<?m 
mi . a^js s ^ffiaosB^aico«jt*ffity3^t . 

I. 

[0031] ztazx i) . t77-?y h«^«a®«® 

ffMmSr^Mi: LJtWSXST. f63e3R?^±30R 0 
UJ LffiX^y^ l Offiflg^KfUS^ s- $ t> tzm& I < =? >- 

[0032] l l tKKoJHBii, ffi^ i 0 (c 

> h S^om 1 0»(*imffis.t>B 2 <0*f i*]m&JiiZBylB 

h . f>xy\— ^SicOgyIB-9-7'7'7 > W^rTtlSS . 
luIB^:*^ srmfisfflJ^MrTtC LT . firiB^i^^iO 
n fltffiatf p WE£ buIB^7'v7 >- h«^0*f[a]-r^^ 

i wwiBim^ys.i/'m 2 o.*r(6iflffi_h(ces-^t>-t *• l . 

IuIBt^ ^Dy\>-r*rt#M$-tfT^L. KrlE^7'V7 

l>fl:®rasr1ulB-7-f ^ oy<>^r?t^-tTWllWtcaaW- 
SXHfc . luIS^xyN— WS&WzfW ^b%T±lzf& 



BNSDOCID: <JP 2001015B17A_I_> 



( 7 ) 132 0 0 1 — 1 5 S 1 7 ( P 2 0 0 1 - 1 chl A ) 



Ml b IX , ISKiS 1 coffin* mWiftM^r 2rlB '3 i '3 
>• h«^F±(c.SE£$ii^H(iie^ 1 <3ffl»^iffle±*JR 0_ 

mm i ^aiigT'fes^ix^iiiie^ts^t mi-*?-? 
* y rmttcawr hunt. * >v r f b $ ix^iiif a«£ 

>7 > F gPCB«ff£-9"7"7^>- F S^<7jRffi5:ffi2rT(c L T 
./\-.y FfP.fcSi: b?I£ 'J - f ? \y-^xar 'J y hW&&& 
[0033] ZtllzX 0 . *tXJ^—#fWtTWs F# 

iz . ?t%m=? 0±3tJR 0 ffi & yv&nm 2 
-ydf ZMz. ttztblz^ *7J^^-\k?)*t?-?^> F 
*f tf>KiB«ffiJB HUB * BE L T * ix Tfrfc 8fl6 

l . $ h iz . m i <r>mm^^m=r^ ~j x o izw*& i 
tzmzwi i ^mm^^m^ %hz.h tzMz » H«$:sf 
s^fi 1 * ^ i .h j; o . mi commit*? x.s\~£mx- ft 

±sft z. t tfx* hcox-: ftstt &feKwefeSr*e* 

9 J: < 18JS-^S £ fc #T'# & b V> -) fflA^S . 

[0034] a^n i 2 tciattonwtt . msm 1 1 c 

[0035] iix(2 X 0 . ^XA-tt^tyv')/' 1-fR 

+ . y ym^yv-xi&mmnm^zmm^m^^i. 
m i <nmm<mmcn^.x'X < . s/cii ^WK^itoB 

, f- v Tm-^mcommco^x-mm-r^ &&<n a 

[0036] 1 3 CEftOlfcfflU . Hl^Ji 9 , 1 

i ifcti 1 2^<7)m^w<7?w&jj&i>zis\,^x. luie 
x'$>h« 

[0037] ZiXlzX *) . mrO TO'M&tti^ 
[ 0 0 3 8 ] #ISTO<03affi<^!RCoiv7:iaH3: 



[ oo 3 9 ] mmmmi ) mi & ( a ) m* ( b ) 

ii . *M B J^)— HtfiOJKtStz «fc h m-&%%M^Mm® 

h S i f-i K^coHml^ffMHicML , »fe* 
GaN'LEDffl 0 !U LH ( 3£S3!1i 

WfcpyFM ) b -1 #M±.(zW?fi $ iX3^*fe<7.)3t5r * <7M 
&cnftiz&WrtZ&%M'%i: U^t* i w«*W>*HB 

¥ff -> T v > & .-s-C- J) 4 , £ tz . >#^.?& 
3tc7)GaN • LEDffl* 5 . BtMKIli^^S 
i ^--f 5f- F*^2±(2-v"f ?dA> rSr^l-ttfattf 
■^•$iXTV»i.."Si:. G a N ■ LE 1 C>^3fefe*r 

meM&z&mf&nffimztt itzm.i omm 1 e> 

S i ^— FfR^2*rSttJnLi: IX. GaN-L 

Lfc»«¥ 09-19213 PI C Xfoh , 

I 0 0 4 0 ] HI <7) ( a ) Cl5jr3~J; :> , Si^ 
Hff2iCGaN • LEDlrl *Kirlit§t« 
L, G a N • LEDif 111 33ttt^f 7 r ^ 7« 
1 a*±®Cl6](tT^il*±*BXDait®ti-4 h kt> 

S i y-f F^2(i. GaN • LEDfflt^ 

-ts±iB0icpa i t s «*fa«2 b i-jg^-r^^ 1 tftftfa 

WT* SpfiTMn S^*Wp« 2 a t«^"T ?» 

mfcmm 2 a tctts^ h tmvm 9 $ tix . 

S i ^-M*— K«i !L 2<7Jpmffi7ic;J;L^'nm®S(±,.G 
aN • LED^lC0n®BS6SV'p« i E5(C*f|t]-t4 
ffiST'ffM**!- GaN • LEDfit^ l^p«ffi5 bS 
i Tf— Kff2«nlS8J:JiAu7-f <?v>syy° 
1 22r^LT. GaN • LEDHt 1 C0n^ffi6 t S i 
^-f 7f — 2f)pli7 b HA 7 o.'\'>T 1 

{z. mmt-74 7us\y7"tcommtzx os^ttT^ 

1 O^St^ixTfc 0 , RBmH 9 k tfy^r < y 
FSP 1 0 k T'?h^SPW t-^S! § ix 4 mis b Status . 
i7"c. GaN • LED^l^W-fe^Sr-^WH-fe^ll^ 

*csa«rr hmmm.^^tzm 1 ^fflig 1 6 * J . s 

i sf— KS-T-2 SrSttJUi: L T . GaN • LED* 
- - >-^?!?i ollg^rx 7 »J - ymm-tfMMX't) h . -rixm 

[0 04 l ] ^Oid^m^-f-S^kt:,}: 0. LED 
=y > y°*?+ -y 7LED tcfflv >S >J - F 7 
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6 Sr G a N • L E DfK? 1 z S 0 «t 0 fc&ffi L ttfeftg 

[0042] ITSfltrtt-C. if^S* . G a N • LED 
St? 1 ^-f-SWfeitSrWfe^life^^^'ri.M^ 
HtriM^C ktz J: 0 . ffi«4 4T3B 1 tf>ffil& ] 6 
51 L/c3fck . ^3ttWT»fec7)#fe(c^ Sit*:* k ffi 

[0 04 3] *Jt. luffiGaN • LED$f lt'MS 

-f-CDfcrt. G a N • LEDS^f lCOp-gtffiSffilH- 
kL AMOTGaN • LED*? lCfRftstfUfcid* 1 * 
*Sl£SfB<?MgHJJM (HI 2 { a ) , ( b ) £5H-«F* 

[ o 0 4 4 ] H 2 li. 4ma^^«tt£«?:a(n 
4 fi»EI»*lttW4fc*OlHl»HT*4 , 

[0045] 112 IZTfrt* -3 C, «H1Sf^f#oS i 
-f 3r-Hff2i:GaN • LEDff 1 k £5£*t£cD!fC 
ffiTM^fcif^O 4 9 SU<7) P US t n f£S fc CD 5 *>it 
«tt««SPh±S:«RUT» GaN • LEDtrl^ 

WB&w$;&nS;h.£^.fc o tz ttz tnx-foz . 4 

it. G aN • LED*?lCOpfflJH:t±, KfliCS i 

H S? 2 CD n M^rtffiffitt##o3r# 0 . /J ^ * 

mx-fo h miiffls&R t ix m < . ■ 

' [0046] CICDi§-£. S i F3??2 CDlfJj-ft 

Kjfi3EBEl±f*>0. 9VTJ>4^T, GaN • LED*? 
1 t£9J;&D$ilSaWl*ltf>*EU: 0 . 9 Vf# >:/ 7 § 
ixh, &fz. S i ^*-K^?205#;5riaj7'W 99 

v>ms± (-yj:?-mE) til o v^tsjewe* 

GaN - LEDH?l(:6fJjD$fLi>HI*(pJ«ffi 

CD^dtC, GaN • LED*?10«tfr|*j88«WE«± 
1 0 0 VIST'S) 9 . %£r|All&«NEE&M: 3 0 VSBtC 
£>£cDT\ COid&filfi&cJ: 9, ffmm^JSmEcD 
ETOlDC; iSGaN • L E D SfS? 1 CDffiig £ «3&CB& 

k#T-#£, 

[0047] 0. GaN • LE D3I? 1 CDJIIS^rftSS 

mmjE. mM&MWEiztL&tv f 1 , vbi> 

? ^>lE^^lf^V f 2 . V b 2 k L. G a 
N ■ LEDf-f 1 cDifrf^HE*: V F k~$~hk , TfECDK 
ffi 

V f 2 <V b 1 
Vb 2<Vf 1 
Vb 2>VF 

[ o o 4 s ] ixtz . *mmmm^M£$mm?wcD& 

[ 0 0 4 9 ] 1213 ( a ) Rl« ( b ) (4. *mWmm.<V 
GaN- LED*? 1 ^IIM k 'A - A^BtffiHTib 



( 8 ) BH 2 0 0 1 - 1 5 S 1 7 ( P 2 0 0 1 — 1 K?A ) 

h , WmzJ^-f <k 'j t . G a N • L E D *? 1 li . -»f 7 
t A rmU 1 a<?)±B){C. A 1 N.'n v 7T|31i. n 
MG a Nil 3 2,!: , n MA 1 G a N Jf 3 3 k I n G a. N 
t G a Nj^|£&Wfert:jfc*r3|-f S M QWf 3 4 k , p 
MA 1 G a NJ1 3 5k. p MG a N Jf 3 6 k «W(=KJB 
$ *ifc»#FRii rtLT^So n M G a Nl 3 2 £D 

±H(i . ±ffic7) r < ^-r^^iai^- & h tfssb k s o 

cD±gB» r Art h k ts> h tc 4 I^SttCffM $ f iX 
H 0 . TSSP^fcttl. nMG a N JB 3 2c 7 :)±ffi(Cii. A 
l «t 9 =5: 4 n 6 A^-JBSt^ i IT v i ^> ... 4 tz , ±BMSt= 
t5ft|>riMGaN®3.2C)±®(C. ±iicDnMA 1 Ga 
NJg 3 3 k tfe^^^t&MQWI 3 4 t . pMA 1 
GaNJi3 5 L p M G a N JB 3 6 > ^lffi(C«Jl $ tlX 
V ■> S , <£ L ■ T , p M G a N ® 3 6 rt±ffi tti . SSOttt 

jflrtiSHBmag^istti. i k nt# , a g , Ti, a u 

i 9 & p 5 A.tiT v •> 4 , ^^SfecD^JStzfc 
It&GaN • LEDif lWffiW^t-fXIl —521// 
0.3m mW£cr)iE3iBX"h h . 
[ 0 0 5 0 ] H4 ( a ) , ( b ) 14 s *MfeC«®CDS 

i r-r ^t- k«? 2 rt?ffins.i>" b - B®mmmx'$> 

i. H4 (a) , ( b ) iZ^rtX o IZ . :«Si y-f ?r 

-i'*?2onM> u 3>»«2 i toizmmtzf$m 

&L*ixXi5 *) , m5fa-TV-9 9*7 > «E* ; 1 0 Vjfifil 
(cRSS*ITIi^. f^i, S i r-f:t-K«?2CDp 
M¥»*ffit^ 2 2 SZ* n M 'J rj yff 21 (n M?» 
foMM) CD±(C, Al iOir&pflrffiTai^n^ffiS** 
ffM$ix» r>n&l vy—mififty? 4 v9n-y mi 0 

k tfZ. niyij3>H2 1(7)TIt:l± 1 U — 
Kk^WK^-ri.JtrtOAu, Sb, NiiO^rS 
SMIgfis 9 //ffM^i'Lt v o *^»Ci3(t|-, S 
i 9*4 K*?2cD?ffi&^-*f -f X14. 0 . 4 x 0 . 

[0 0 5 1 ] 44ttt£»R!BfC a fc&k . GaN - LEDSS 

? i imth*&%&> o ^tfe^^^tsairM 
Lfc» i <nmm 1 6 ^5S5g . mm>mz x 9 * 

^ttS^ SfertfeSii, GaN ■ LED^?1CD±^ 

jr *) ta 1 m ( ^mmmm^'^m ) ±<?>m 1 cd^bi^w 
Mzmi>±% <m&-t&nx\ mmmxfoz. s i 94 * 

- F*?C0HMH®5Bt£M(CG a N ■ LED9;?lco± 

0 tu Lffi ( 3t5S5ges^rt?cffi ) k z cow±izmm 
ztitzmi 0Mffe<D9i$m (^ffl) ^M^/z-icD^fi® 

cdx v i/g|3'S:^v ^Taar^Fff K:*r -> t^iwf , -c«i 

[0052] ifc. *mmcDwmx"i&. s i r-^ ?r- f 
«? 2 i -m<r> a s b s * «m«s^?cDfagij sr «3t -r 

ftZ Stsm l <rfflfe 1 6 i G a N • L E D?£? 1 ^5 
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[00 53] 4 tz . *.^JS<7.)^.t:'J± , GaN • LED 

m=F i ti. 7 Dv o re <t o s i y 4 vm=F 2 
ltv >&<7>t\ ffimmkvmmzm ixav 4 # 

* Mtr im Lfc* 4 * v X-M X£'F$ 

4fc. mw^yr-i^mm ana^st* 

lROai-f<0"C. «£3|W>H13K:*^-J:^*Ga-N • LE 

&kv>:>fl*M#^ix&, $-oT, 7>( i'nn'yrCJ: 
S 7 'J -y 7°f - •:> 7&m*ft '3 CI T . KfffiSrfL^** 

jtb&m&zti} s x'%&* 

[0054] * (iC. *SWltli, ttffiOftjftP 
HH^i. HI 3<0€£*«Jt<7)*^. GaN • LED 

tHl«8 3 J ?*<ti^Au7^-82a, 8 
2 bSlZ-f 7 7-f TStSb 1 £2Sg*$il-&a J . HI Offi 

ggs 3 ^-7 r 4 rmme 1 tdaMawtawsv 

C. S/:. iei$^l^''Au7^ir-8 2a, 82 
b i>M<X W&l? 2 5 ~ 3 0 u m i: /h* t . KB*** 

*mw<&tu m&&ik<r>Mmt%:&> ztuztfLx* 

mWmftmX'li . G a N • L E D Jfi^r 1 X'¥££. UfcSS: 
It. p«ffi5A»6ltt&#l 0 '0jizmT*J¥$#l 5,umC> 
-7->f?pA>n 1, 12*^*LT, s^eW^'IK 

t b- f i/y; tc t ftbii* s i mum si^*- f 

#?■ 2 *»<c>jWU«WClS3R* ix& 3^#>. jMSUH-fl-Kfr 
.1. *S^£M£HT'&SSSl<7>8iBil 6 OSrfe 

[0055] mmmm.2 )i5ii *^o-^J6 
(cfcft ssi^^r- Kf?^f 2 <7>ft*> o tc . mwt s i 

£t£4 1 <7&8BlZttLX&giV3&b X 5 

t^SI l fal® 42, IfmMttM b ts:h X o lz& 

^tLtcW,2cr>n^mMA 3 £*-$-4*tB&3B?4 0 *fB 

v was i mm^mmm t m tmj&x-$> %> . 

I 0 0 5 6 ] m 6 tt . *^iS^^ffiWffiffiJ3g : F4 0 «T 
ffiBt**>4. -W»Sf4 0(7)#tttSiIS4 1 W 

S i ffi1S4 1 1 JfiittottSRi: «fc :j i:*>f ^ 

> ^'vs-. y ftSM4 4 r^-thmi <7W\t]m&4 2mm 



$it. ^fis iH4 1 tmMWMtZi:& 

i-3(CS2^l6rttffi4 3<f9FM$ixTv>?.. 4^. * 
lttSiM4 1 c7)Tffi±C{i . 'J - F > m^CJgi^ 
-r^.3t*'.')WK®m©4 5* J JfM§iXTV%S. Z(?M®)% 
=r 4 0 li . tfm^&fS^ i: L "C ^tSfigti^ ^ ixX t > 
^rlr »*>f\ GaN V L E E>^ 1 <T> nllt plEffiCSt 

(Si-rsm i ^*tfHim®{± , src*o t l*^ *> 
[0057] *mmmmiz&rtz>mmm=r4Qft i f L m 

ff-te^MXii. 0. 4X0. 6rnrnmST*S, 
[0.0 5S] ttSb* J r4 0±(CGaN - LEDlfl r 
WStt -i»#W.tcot >T ti . HS£f)ff#E 1 PI t*J6T* 
D . 0 1 OS i r^M t J Sl 1 2^plS7 , nW&> 

s . mmmm 9 com? 0 1- , h 5 oiiB*«T 4 0 cm 1 

<?)Ml*]€ffi4 2 . S?2<7>:*J[6J3S®4 3 . ^®«ffi4 5X' 

[00593; commmmMiz « , mmrnm 1 1 

|h]1»(c. S^® t'$> ^ ffiffiJ^^F 4 0 coSffimffi^^BC 
G a N • L E D«^ 1 0 £U LtB (3ta3WK6K 

( ^ffi ) eoWJjtfiZ tfO^KSBffl^x -y ^-gCSrMtV vt (Jti'T 
ZttfX'Zh. 

[0060] 4fc. BuE^ct -5 {caaWR : F-4 ou. urn 

L-Tt^ i mmmi 6<7&tnm.t ix^msBaJ . 9 

O.A'>7* 11. 1 2 IZ X h 7 !J -y 7+ -y 7ltwi*ff ') Cl 

t T . sfiffi^-ft^^^^^a^raffi^^tc «fc 4 3 X F 
Oi'Mi: . r ^r»M 1 a(PJ*^^*K 0 Hi 

-r C t # i> . <r>m± btm&Zb tfX 

[006 1 ] Sfctc. "9, WJ^ft<0* 

[0062] m&gMc?>&mX°i&, 3&M=rb LX G 

aN ■ LEDm^i*ffit*:m^m%m=?iz^x®m 

!i^r<, fi«Jx.(f. GaN^lz-f-^t-Hifar 

[006 33 ( mmmm s ) ® i a . 

offiMiz X & ^&%M=F<rMm MX h h . 

Hio^jiSfi . ntfe^ns i s.tx 2 oia-^^t^^t^fe i ^ 

T . afe^3tOfeJS k * W <5 7 SrStcff jg^ < $IJUP 
-fhtz^KZ. GaN • LED^l^iOfOtiJLffi 

( 3tiS3ittO-9" 7 t W TffiS 1 a O^ra ) b Z «IiC 
ffiB^ixfcSB 1 WWII 1 6c7)^H5® (^M> <?)— -JrXti 
S^Sr, SltltiSt/V'^'hif (S i ^>f;*- 

F«T2X(i-1ie3^4 0 ) WSIlffifMffiblJfi'f 
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[oo643i7(7)(a)(i micomm i (>c?mm 

&tZ ( b) teSllO^flil bfcGaN • LEDff 

f -i Vm?2±lzmM*tLX^Z>Ht&G aN • LE 

1SBI1 6//Ji£?I*;fi-0>&, Be^te. »feco££T- 
^ 1 <7)ffiBI 1 6 £ L « i: . ^^WT-WE^afe 



ic^as it t j>m o s> -> t t# ft n & tz #>c. * co 
t * i cotuflg 1 6 coha d //a^^-^s s . * 

6 li , KSt y h ifcK&s 4 6 5 n in Cj 4 7 0 n 
miOffeGaN • LEDff 1 Srffl^TSB 1 coffiBl 6 
*^3^«C0*^fcll^D#feJ&&® ( x. y ) t 
f<7)J: -) (cBg^-t&^^DK, m l 

[ 0 0 6 5] 

[*1 ] 



~^4S*2 ium) 


1 0 


2 0 . 


5 0 


1 0 D 


1 1 0 


12 0 


3 0 


x 0. 19 
y 0. 24 


x 0. 22 
y 0. 27 


x 0. 23 
y 0. 28 


x 0. 23 
y 0. 28 


x 0. 24 

y 0. 29 


x 0. 24 
y 0. 29 


5 0 


x 0. 20 
y Q. 25 


X 0. 25 
y 0. 30 


x 0. ZR 
\ 0. 33 


x 0, 30 
y 0. 35 


x 0. 30 
y 0. 35 


x 0. 36 
y 0. 41 


9 0 


x 0. 24 
y 0. 29 


i 0.30 
y 0. 35 


X 0. 32 
y 0. 37 


x 0. 33 
y 0.38 


x 0. 35 
y 0. 40 


x 0. 37 
y 0. 42 



tf*MSBt£ffli^ mm>W t LTIi, ( Y . G d ) , 

(Al. Ga) 5 0 12 :Ce|ffi^ s 

[00671S1 fr^WbfrKJ: o C m 1 coffiBi 1 6 
com* D U1 0 — 1 1 0 n m Th -5 X , ffiKftfw^f 
^#5 0-9 0H%«il. &e(x = 0. 25- 
0. 40, y = 0. 25-0. 4 0 ) cOffidjfiiRLfcjl 

[0068] ^3£fe»<Omf l <7.^B| i 6 . 
t5>J^.«'^*5 0%^itfO*rfflMT. -eJSSS (x. 
y ) = ( 0 . 2 8, 0 . 33) £ 
1 *>8Mg 1 6 OJS^D (i . 50wm iC^^-T &&&tft> 
h, tfeGaN- LEDff lW7r>frSf la« 
?ciB± dffije.fi; < %- £ 50nm CO jg 1 <?M$k 1 6 COJI 

s i ¥4 *-\*m=?-2commn&9cvmfi(M (xitim 
co P ^® 7 n m& s vm&mx' h m v t naci 

^x^-#t0S i r^f Kif2±Ct7T^f T*« 
l a^^SfpItfftC^I, J; ^ ("#£«<?) G a 
N ■ LEDifl £jgJMg-£L. -?-^±CC£l COffiH l 
6 *• 5 0 mCM^-X'^ti b WillZtc h <fc :> IZX 9 V - 

yQim<7yjjm-vmi5-t&x.mwmi>* y fo-a- l^-t 

^ (»Sfi<?>JBSRl&tf2) . *IC0i§^\ Sl^ffi^ 
J*^Di:^j:0»JKB<^-4^:«>. 1 CDffiBt 1 6 * g 

u-)v-?%>z.b h^mx'hh l. ^zz.js-mnx'^-y 
*hmfox>h*<?£&., ttz, mio (a) t-^-rio 

CUillifRttfiGaN • LEDffl SJBKJS^- 
•TI>.Ii://llSt^^iGaN • LEDfflOt7r 

•< i siOjm^'t^h. i offiBi i t>c)jm 

*T'WlS^D«:|^ffi5 0wra(;-rix{^^t, tfc. 
117(7) (b) Wi^CGaN • LEDffll^IA- 



if «fcV>, -tom^kt LX . H7<7) ( a ) Xii ( b ) <7ji 
^^IfiB^S-T-ii. GaN • L EDSSf-ltfrtt 7 t-<T 

s« i acoTtffit dcoffi±t^nj$ix^^ i vmm 1 6 
[0069] *mmmmx*G a n • LEDff 

f . S i ^-f 3f- 2 &mb&=?4 0 (CjESiftiT 

[0070] ( ) m&Rvm 9 a . *^h^ 
n-mmnmmz x s ^B^scoiir®iiT'fc « . 

co^Jiti. WKli^3ia)H L 2rfflv^afeL ED5 > 7° 
&tf fife-f - -v 7°L E D T'S> S , 
[007 1 ] H8 lZ7jk~f fife LED7 > 7'(± . Kftf * >y 
75 0 c *r^o 'J — K 7 5 0 aSfeSBO^W -'S ;. y h 

Mieafe^Ttcois^Ttsfw^'. s i^-fjj-- 

K* T 2 TmcoKrafl;^ 9 .r-f ;\° >•/ f tgHtt $^3^ 
ft . a g^— x h 5 l fc «t 0 x^yf -f > 
SgC. S i y4X—vm^2c>)vW&c>)Ky^<y<7n 
■y 1 0 t 1J — 1-* 7 A 5 0 b btf\ Au7-ft- 
5 2 tCJ: OSSRSilt , D - K 7 U -A 5 0 aoy 

75 0 ctflSMttfthtiXW. U — A5 0 
a . 5 0 b CO jfe*Bffl{*^«t3&im 2 Offifll 5 3 C03t^3Stt 
W y «BiT*- A H § *LT , L E D y yTftffifS. 
£tLX*>*&. 

[ 0 0 7 2 ] m 9 t^-ra-fe^- -•/ TLEDIs, 
^ 5 5 iZ 0 - H 5 5 a , 5 5b ^fiit^ix. —fjff) \) - 
F 5 5 a^it^Buiea-E^tOlS-^^t^W^. S i 

Flgf 2T®C0S®m® 9 *T£C L-TJftfc$ 
iu A g^s-7. F 5 6 C J: 02?ii@.7g$il. St. Si 
r-f 5f- FSf 2 co p mfficotf^r ^ y?) \- -y Hffi 1 0 
t ffi^rw 'J — F 5 5 b tifi . Au7^ft-57 (c J: 0 
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[0073] -I<7)i o ^f-/7LED«#Itli. »J - 
F 5 5 a . 5 5b j&f^jWWrXslttf >-®Bi 5 Sc7)±J§* 
X'OM 5 T 2: if < -f & £ k # . SWEfcC ± & ^g«tf> 
(KMw*>4fiS 5 Sr^*'CJ>l>* i . &feSBEf)%&, it 
«cw»S:«Blt't4 * < 7W •» 7°L E D (cJt'v 1S£$S 
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